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(57) Abstract 

Radioactive diagnostic drugs which comprise "Tc metal complexes and exhibit high accumulation level for the heart to be excellent 
in heart imaging. The drugs contain as the active ingredients novel aralkylguanidine compounds represented by formula (I) and radioactive 
metal complexes composed of the compounds and radioactive metals wherein R 1 , R 2 , R 3 i R 4 , R 5 , R 6 , R 7 and R* are each hydrogen or lower 
alkyl; R 9 and R 10 are each hydrogen or aryl-substituted lower alkyl which may be further substituted; X is hydrogen, halogeno, lower alkyl, 
lower alkoxy, hydroxyl, or amino; and Y is a substituent represented by formula: (lXwherein R n and R 12 are each hydrogen, lower 
alkyloxycarbonyl or aryl-substituted lower alkyloxycarbonyl; and n is an integer of 1 to 3). 



(57)gfcj 

tt-l&jS (I), 




(I) 



[5t«t». R\ R»» R\ R\ R\ R\ R'RtfR'tt. -tn-eftrtfcK^Xtt 

*;i/g,J£a7JI>n*->£. 7KKS*fctt75yS^L. Ytt, #0)5, 

— (CH 2 ) — NH-jpNH-R 12 
N 

in, 



sx«7 u-JK&iR7;i'^;^+->*;i/#-;PS^*u. n» 1 fcuu 3 cog» 



AE 




DM 




KZ 


ij-^y^^y 


RU 


o>7 


AG 




DZ 


7 V 7 


LC 




SD 


x-yy 


AL 




EE 




L 1 


y Mf-yy^V^y 


SE 




AM 




ES 




LK 




SG 




AT 




F I 


y^yyyY 


LR 


y^yr 


S I 




AU 


h?VT 


FR 


Vyyx 


LS 




SK 




AZ 




G A 


*#y 


LT 


y hr^r 


SL 




BA 




GB 


SB 


LU 




SN 




BB 


/<Av< K* 


GD 




LV 




SZ 




BE 


^<A*- 


GE 




MA 




TD 


K 


BF 




GH 


if-i- 


MC 




TG 




BG 


:/a# y r 


GM 


Uy\?T 


MD 




T J 




B J 




GN 


*-T 


MG 


^y#**A- 


TM 


hA-?*=**v 


BR 




GR 




MK 




TR 




BY 


^<5A~--> 


GW 






*«aB 


TT 




CA 




HR 




ML 




TZ 




CF 


«p*77y* 


HU 


/>^3t/y- 


MN 




UA 


***** 


CG 




1 D 




MR 


*-y *=r 


UG 


<?iSy* 


CH 




1 E 


7W/V7> K 


MW 




US 


#H 


C 1 


rJ-hvW-A- 


I L 




MX 




UZ 




CM 




I N 




MZ 




VN 




CN 




IS 


7>r * 7 K 


NE 




YU 




CR 


• y* 


I T 


>f 9 !I7 


NL 




Z A 


W77!) ##*JS 


cu 




J P 


B* ' 


NO 




zw 




CY 




KE 




NZ 








CZ 




KG 




PL 








DE 




KP 


*«» 


PT 








DK 




KR 


US 


RO 


/W— ^-=-7 







WO 00/44715 



PCT/JPOO/00293 



- 1 - 



mmm 

5 ma*® 

1 o nfjk&m 

- 9 9 m&<!:#3*l:f b*l<5. Z\tl^nm^^L7im(Dot». mZ7-*ttVJx- 

csc^. %&Kmzmmur=.®mBmmizM?zmK<Dmm*misi\ 

2 0 flJ^UT. ^^3-K^>v;U^7-v> (' 23 I — M I B G) ^y^>^, 

D.M.Wi eland m (J. Nucl. Med. 22 22-3 1H 1981 lC<fc U *fi££*U U 
&f£jfclCftt£ttTOS. UjfcUfctfb* Ctllii^fiBi^:3-K- 1 2 3T^$tl 

E©ay. isgj*g^±«tywffl^ia^ffii<Dif«!^bti-sx^^5 L '[>A-9 9 

gifi. *>$/jU*-7*¥. H. F.Kiine H (Proceedings of the 45th Annual 



WO 00/44715 



PCT/JPOO/00293 



-2- 



Meeting No. 955 1998 if) (c<fcU % TfiZTV A- 9 9 mTSIttUfc'O 



NH SH 

0 lc}fi^Ufc<i:C5. -4fcHT\ AgSSM^fcUiS^ScDO. 1 8-0. 

^2p 7 _9 7 3 6 , ^&$8&tf#II#fF5 69090 4^ (1997 
^^A-9 9m^Ji^tt^e>^&W14^ilOti^^e.tlTfcU, C 



WO 00/44715 



PCT/JPOO/00293 



-3 - 



7^ yv^-jmm&m&Atitcmfr&frfj yoit^mTif^ >*«h&t* 
mute. iE-uT. c<D%im<t&mt&mm£#.Bf£&zGu* .mmm^o-c 



1 o 




[it*. R\ R\ R\ R\ R s » R 6 » R'&tfR 8 !*, *n-ftl**fll^Xtt 

, 5 fi«7;m+->s, 7kKS^fcii75ys*^u, yi*. 

— (CH 2 ) n -NH-|pNH-R 12 
N 

R 11 



WO 00/44715 



PCT/JP00/00293 



-4- 



&7jkT®v&v , m 2 itmmm 8 o-t2*?-oa- 9 9 m*ii!&*g£tt©iis§ifflj& 
i*^«s^j 6 © u-* Aig^ft© t ^w&wmmm^om y jA^iciirs^'r 

*f§ W©#r&7 5 JU* JUy 7- v ><t£®. BP ^&««^#©Ett^b^tt(W 
T» rEtt^fls^lftj t\.^Z.ttfi$>Z>) Its ±125* (I) (c^-r«fc^lCE9ME 

ft© 7 x v 7 s > V3-*-)umm& *rrs «& ©T& 5. 

*56Bfl©7^;U+;U^7-vWt^lCfcUT, -&5t (I) «t»\ R'~R 8 T 

JU* 7* hS0-HKtt&ftBS'C&&a&fe L < tt#«ft©7 y -jhs*R7;u*^ 

ffi»7;U3*->S» *K»*fcl47Sy«*^-r^ C©*Tff*U* 
2 5 H&gXIi, 7iz:;u«©3ffi*>6 6tt©i\t*ti©tt«tfci\T«»$ 



WO 00/44715 



PCT/JPOO/00293 



- 5 - 



(CH 2 ) n — NH — NH— R 



,12 



5 



n#i -c$>zm£&m*ft£i,\,\. 

©-fl$ft£#ggT&£<g»7 < M i ;i/** vrt;u#-;ugt> L< Ii7 'J -MStt 

1 5 ftTUTt>«fclV, 




9 



10 



2 0 



(r) 



[it*. Y'li, &<Dg 



— CH 2 — NH 



NH-R 



12 



N 



2 5 



I 



11 



R 



WO 00/44715 



PCT/JPOO/00293 



-6- 



n#1 T&<5<fc^!l (la) li. 0iJx.ffJUT^^T^$tl-5^;ilCJ:iJ^-C^ 
5. 



WO 00/44715 



PCT/JPOO/00293 




WO 00/44715 



PCT/JPOO/00293 



-8- 



c©^a*£«5-*-*ictt % $t*> it (id -ca$n<575y^>y- hu;^ 

PT-t^^PU K£KJ£3l*T*IHfl;£!fei (ill) ifs. ifcUT. ctf>fl:£- 
% (III) IC, H.F.Kung H (J. Med. Chem. 40 # 9-17 M 1997 ^) <OEiS(C 

h'Jx^7£>©?££T) T'Ej&^-ttTfb^t) (IV) £<£mt2> 0 

1 o Mic, 7K^>^7tiZcfcU{b^ (iv) *E>7£ HSOg7ci^.h»j;uso57$ 

./j^JUS'MD&fcfcmv <b£-#i (v) £83. c©<b£#i (v) (c, 

HgCh, MJ*3^7$>©££T, R"\ R ,2, T{t&£ftfc^:t9U7 

<*s>ic&£icj£i;-c ^j^.tfi-U7^Pi^S!&^^>x^7* 

>^Hlcj;^«i^:lfe^T'«i^-rsc«t:lc<l:iJ, Mtotoit&to (la) 
fcfc, ±ieS/S©i±J^HT**<b^ (II) li. WZ.lt. &LT<D*& (a) 

*^ci± (b) ©i^nfr^jscft^jfcT**. 

(a) ; 

E.M.Grivsky^l (Ind. Chin. Beige. 39 # 490-500 H 1974 50 (O^ilcWI 

20 i;T^-ct5/\py>Hftozhp^>yz MJ;Hb£#i (vi) Tfticft 

IV i£gtt&#T (ffl^Gf K'JX^U7$>(D^T) T R ' 0 ' g&O * ;U*J 7 
^><hg»S^?7t)-B-, <b£#) (VII) <!:-r<5o C<D<t£® (VII) £Fe-i£ 
^T^7c«c<blcJ:iJ, {b^tt (ID #»6n*. 

2 5 



WO 00/44715 



PCT/JPOO/00293 



° 2N Y^ R 10, -SH, E 3 N ° 2N Y^ X FelhC] H2N Y^ X 

cA* ~~ -Aft ~ S A^ 

CN R io' CN CN 



(VI) (VII) 



(n) 



(xt+, R'-fccfctXxi^IEUfeS^Wr-S) 
(b) ; 

P -75/^>y-hu;u «t£* (vim)) r^istt^fflo 

1 0 T3-KffcLTfl:£!fo (IX) ££U 2fcl^ Ctt£/t^x£ Art^to^fcT, 
R 4 g^O^;U^3^><!:g^K^$itT<b^ (If) £*H<5::£#T£.5. d 

/t5^A (0) mTTPdidbaaj i»tK 1, 1'-tfX(v7x^U 
7*7s74 J) 7iPt> (JUT, Tdppf j tftt) S&WBU&ft*. 

1 5 



NH 



'2 




l 2 . AgN0 3 




2 0 



R 10 -SH. Et 3 N, Pd 2 (dba) 3l dppf H * N 



XX. 



R 10 ' 



2 5 



(ID 



WO 00/44715 



PCT/JPOO/00293 



- 10 - 



its® (id 0-Mj;ug0E»tosic«fcy, ( a ) turn (b) £<$i\ 

#l*3C<fc#T£-5#. (II) #p -7$; h lUUBggltt (| |') 

(Dii^lCli, HtTlE^/i (a) cfcUfc^fc (b) Z&mtZ>Zt&&& bl\ 

-flSit (I) T-^Sn^^^tD^-fe. R 7 fc<fctfR 8 <D-;fr&5lMiMjlj;!><{£ 
fRZ^+^TfcoTfc <fctWt£#l ( I b) (i, 1 T^^^rBm^ (IN) 



WO 00/44715 



PCT/JPOO/00293 



- 11 - 




cknh h Nn _/ B h 3 nh hY^/ 



1 5 



R' 



R R 

(xii) (xm) 



s 



HgCI2.CH3SO3H.Et3N / \ x 

R 1l HN^NHR 12f .NH HN^s./ 



^ ■<> i,n \ H 



R 9 R 10 x N 

2 0 Y" NH-R 

N 

(lb) 

W=f-t1S.^Zt\ttl<, R\ R'\ R". R" x R 9 \ R">\ R"\ R' 2 *fc 

2 5 .t^xiiurn^Buieufcrn^wr-s) 



WO 00/44715 



PCT/JPOO/00293 



- 12- 



ttzt>*>. Si-fits®. (111) iz^*y*?i,^T-\- : 7S.>£Kfc2-e. &(,\ 

R"m&<D7n : E&m$:&fc2i*< Ctt£&*P U KlC§SgU£<b£#l (XI) £ 

mm-?** cct, its® (xi) (omnm^tts R 9 'm&<D*jijjy*>t 

5 uxit (4-> h*v7x^;u) **>^*-;i/t£;&i£tf$*u R 8 'ii&£>:7p 

»&n£fl:£* (XI) <hB5ie<b^ (X) ££li»lt*frT (0fl;U;£h Ux5=- 
;P75><&#£t) TEfSSt*. {b^#i (xii) if -5. Mic. *#S>ft£<fb^!i 

0 (XII) «JtaiTSLfctH«IC» ^>g7tLT<b^«5 (XIII) tU. 

<D<t£® ( I b) ttZZ\t&VZZ. 

(I) T*3t£tt-5{b^1*l(E>?-S. n&2&J:Zfi3X&Z>it£M** 
<b£#J^e>mHH;fr;£ (a) (C^i;, E.M.Grivsk y Htf>;fr;£lCftl\ zh 

5 p^>y- h'j;Wb^#i (v i - 1 ) z^fcLttm. Titic^u75y^>y- 

(11-1) 'vtgi*. £TO(CUT£/aT*#*. 



(5t*, n,li2£fc(i3(D&£^U R ,0, (*WELfc*l***rf<&) 

c(o«fce>icuTiSi!{$nfc*%W(075^+;p^7^vWb^ (i) i*. be 




Fe/HQ 




(VI-1) 



(vn-2) 



(n-i) 



WO 00/44715 



PCT/JPOO/00293 



- 13 - 



tt&l£UT(i, fW!>A-9 9m, 36ftl*ttU-^A1 8 6/18 

8H£gl;f£C<!:#T£*. 

iE&^fc^^KDjSjfc** U > ^ 7 £ >E3^- * h U £A <!:Jgfl:!g-*X<D 
STcSJOft^T, 5J££1t£££cD:fr;£lC«fcy||&ffi3fc3 e UfelCfclK 

yff*LU. ^e>tl^^^^A-9 9m-^®^<*(i, U^fCcfcU. 
l o *pt 7 J; y#S»MU tt£9 8 - 9 9 %tX±.X%hz\ 



1 5 




2 0 



2 5 



WO 00/44715 



PCT/JP00/00293 



- 14- 




5 



OmC i OttMH10ftB««tS C UO. 



WOSMfttBBf*!^ ««©E*JW<fc&lc» jeBMMl®*? hom*C««1K 
Jft$t14U=£A1 8 6/1 8 8£mvcHttLfcttl*14l'-$A1 8 6 



1 0 



2 0 



2 5 



WO 00/44715 



PCT/JP00/00293 



- 15 - 



10 1 _[3_ (N> N' -d i - t e r t-7h+vA^z^7-yy^ 
- 2- (4-* b*is'<>iH\&*) 7i-^7 = y] -2- [2- 
(4 -pi h*v^>v;l^*) X^;i/75y] X*> ab^%DRD2 6 
9 ) (DnfiSL : 

(1) 2 - (4-> h*5"<>5W«-) -3-xhP^>y- 

1 5 (EJEa) ; 

X^y-;H 6ml lC2-£PP-3-~ hP^>y~ M-UM. 8g (2 6. 
3mmolK 4 h**>^>v;U^;i/*y^>4. 05g (26. 3mmo 
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6. 5 9 - 7. 2 6 (1 2 H, m, P h, NH) 
MS (FAB):m/z 7 4 0 (M + H) + 



5 i^[ 5 _( Nf N* -d i - t e r t -^h+v*^7H-^7-xypt 

J-M - 2- (4 -> h*->^>v;l^*) 7i-Jl7$y] - 2- [2- 
(4 h+y^Vy^ft) X^75y] X^XD^fiJc Hb^lDRC 
1 1 2 ) : 

0 KfctUT, ^SIfe;4tt1ftT*^1 - [5- (N, N' -di-tert -?\> 
^isJjJltf-JWT-V/ ^)V) -2- {4-*b>*i"<>V)l>**) 7x- 

;u7^y] - 2- [2- (4-* v* s s«ss x^uzsy] X*>£ 



IR(film) : 3 3 4 0 c m" 1 (NH), 1 7 3 0 (CO) cm" 
'H-NMR (9 OMH z, C D C I 3) 

<5 1. 48 (9H, s, CH 3 ), 1. 52 (9H, s, CH 3 ), 



5 




filPM lOlPM 



0 



5 



2. 5 6 - 2. 8 3 (6 Hs, m, -CH 2 -), 3. 08 (2H, 
br, CH 2 ), 3. 65 (2H, s, S — C H 2), 3. 75 
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(6H, s, OCH 3 ), 3. 79 (2H, s, S-CH 2 ), 
4. 47 (2H, d, CHi-NH), 6. 54-7. 25 
(1 1 H, m, P h) 
MS (FAB):m/z 7 4 0 (M + H) + 

5 

nnm 3 

1- [4- (N, N' -di-tert Y^ : yh^-)V<fT -i> J > 
^;U) - 2- {4-*b*i'*>iSJ\&*) 7x-^75/] -2 - [2- 
(4-^h+y^>ym) JLfXDStfL (ftS*DRE 

1 0 2 9 5): 

(1 ) 4-75y-3-3-H^>V-h'J JMD^fiJc ; 

X^y-;|/5 Om I |C4-7£>"<>V/— b l JJ\fS. 9 0 7 g(5 0 mm o I ), 
5. 55g (50 mm o I) fc«fc#3£i?t1 2. 7g ( 5 0 m m o I ) 

v^nn>^>^MES^r^c<hlc«fctJBW<hrsSfe0^i 1. 
6 4g$ifc (IR$9 5%). 

I R (f i I m) : 2 2 2 0 crrr' (CN) 
'H - NMR (9 0MH z, CDC I a) 

2 0 6 4. 6 5 (2 H, br, NH), 6. 71 (1H, d, Ph, 

J=8. 54Hz), 7. 34 (1H, dt, J = 1. 71Hz, 
J=8. 54Hz), 7. 89 (1H, d, Ph, J = 1. 71Hz) 
(2) 4-75^-3- (4-* h + v^>vJU^) «>\t-Y>V iWtitiL', 
TJl/=f>m35ET. H-tJ-Jl- 2-bfP'JvV >6 0 m I |C. Pd 2 dba 3 
25 366mg (0. 4mmo I), dppf 887mg (1. 6mmo I), 4 - 
7ay-3-3-H / <>V-h , J>'U4. 881 g ( 2. 0 m m o I ) HJX 
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5\fU7£>5. 5 7 5ml (4 0 mm o I ) £JQ*TI1#U ^JS;«(C4 -7 
$.S-a- h)V3L>J-*-)V2. 7 8 6ml (2 0mmo I) 6CC 

^pp/^» ic#u Etottzitsvi&mc (ftm&mvi. 5. 5055 
g). 

IR (fi lm):3460, 3360 ( N H ), 2220c m"' (CN) 
'H-NMR (9.0MHz, CDCIi): 
0 6 3. 7 7 (3 H, s, ChhO-), 3. 83 (2H, s, 

-CH 2 -), 4. 8 0 (2H, br, NH 2 ), 6. 59-7. 42 
(7H, m, P h, N H) 
(3) 1 - [4- (N, N ' -d i - t e r t -^h+v*M-M7-^ 
J**)V) - 2- (4-> V**s«Ss s Jl\rf"*} 7x~;i/75/] -2 
5 - [2- (4-> h*->"C>5W^;f) X^l/7Sy] X*> (1 3) 

; 

Xftfl 1 ©KJ£c~f |C2^D, 4 -757 - 3 - (4 h*$/"C>$W?-3j-) 



2 0 




MPM MPM 



NBoc 



2 5 



I R ( f i I m) : 3 3 4 0 cm"' (NH), 1 7 2 5 (CO) cm" 
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'H-NMR (CDC I 3) : 

01. 47 (s, 9H, CHax3), 1. 51 (s, 9 H, ChUx 
3), 2. 5 6-2. 8 4 (m, 6H, -CH 2 -x4), 3. 00 
-3. 27 (m, 2H, -CH2-), 3. 66 (s, 2 H, 
5 -CH2-), 3. 76 (s, 3H, OMex3), 3. 77 (s, 

3H, OMex3), 3. 82 (s, 2H, -CH*-), 4. 44 
(d, 2H, -CH2-, J=4. 8 8), 6. 7 0-7. 2 6 
(m, 1 1 H, P h) 
MS (FAB):m/z 7 4 0 (M+H) + 

10 

1 - C5 - (N, N* -di-tert -^^y*^-M7-yy 

- 2- [2- (4-yK+i//<>i;^) - 2-p<5^u:/Pbr 

X*> (DRC 1 0 7) (D^fiJt : 
15 (1) 3 - 7t^S H - 4 - (4 - / h+x'Oym) "Ol/x.MJ*©* 
Iff; 

3-*PP7**5 K-4-(4-> h+^>y^)^>yihij;M. 
38g (1 2. 6 4 mm o I), ^tyf l/>f . 77g (1 2. 

6 4mmol) $^PD*M 2 0 m I ICA0X» ^ST 4 0 ^jKtg Ufc. & 
20 l\-C3 9fl:;fc'J£A2. lOg (12. 6 4mmo I) *Mt, IiST2^ 

^x^y-jU8 0m I £JD*T* 5. 5 I^P H 1*n^3f[Lfc. #ip&. Ef&&£3£ 
EigftSU SISlCfiWfcJjn^.T'PfQU *PPtM,A : X*V-;U (2 : 1 ) ig 

itt#lT£3&t§£|£J10. 6 7gWc 0R$1 6%). 
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(2) 4- (4-> b*r>'<>i?)\&*) "3- {[2- (4-/ h + 

^7Kx h7t HP7-5> 1 0 m I IC. 3-7-b*S K-4- (4 h + v^ 
5 >^*)/<>yzhy^0. 65 (2. Ommol), HJx3\>U75>0. 
22g (2. 2mmol), 2 - ( 4 - * h*S"0 9 J)\,?-*) -2-*5-)V7 
ntt-frOWpJ KO. 5 7g (2. 2 mm o I ) fciflit, MT— B*IH|iNl 
# UfZo £PP/M/A : X^y-;U (=2 : 1 ) 5 Om I 1 % 

aK*y^A5ffiST*lD!W*tfJU Mlc^PP7fx;UA : x^y-;u (=2 : 1) 
1 0 5 0ml TttaSUi. »ajLfcW«Jl££fci*T7kSfeU HMlT^S/^Ateft 

*ffluT»8i/, iwtf^^fejfttttti . 1 0 g&mtz wmi 0 0%). 

(3) 1- [5-75^X3^-2- (4-> h + 7iZ^7 
57] - 2- [2- (4->h + y^>ym) - 2 - *5MI,7n tfJU 

1 5 757] X*><D£$ ; 

7;Hf>m3{ET, i7jcfh7tKn77>2 0mllC, 4- (4-^h + *>^ 
- 3- {[2- (4-* -2->^;|/^Ptr 
*>75N 7**5 K} ^>VXM,UU. 1 Og (2. Ommo I) 
ttttks 1 *StK^>— ^'h^t FEI7.7>IIKtigjKl 5ml (1 5mmo I) 

2 0 £Jox., 5B#Fa^lNiS3fEUfc. ^INT, 2^1gi6 0mlfc«l;O!l^y-;U 

Oml£JD;L. 7 S'CTS^Jn^Ufc. #J|J&, 4^7jc^k3-h'J^AjS^ 
4 0ml £Jq*T*fDU ^PPTt^UAT&mUfc. 7k;5fefc«fct/SttK^ h 'J 7 A 

PP**>: **/-jU=i 0:1) -Cm^UTiflt)<k^T'^^^mfecO;4« 
2 5 7 2 g£*#£ 0K^6 9%). 

(4) 1 - [5- (N, N' -d i - t e r t -7 v^j;UtKx;1^7x v7 
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pt^P) - 2- [2- (4-> -2-pt^^ntf 
^75/] X* 

v*5 1 ;M^UA75 K 1 . 5 m I |C, 1- [5-75^1^-2- (4-^ 
7x-^75/] - 2- [2- (4-^ h + v^>v;U^ 

5 *) -2->WnW5y] X*>0. 2 7 9 g (0. 5 3 mm o I), 
N. N' -di - (tert-^h+vM^I/) TlrO U7fe«fctf h 'Jx^ 
^75>0. 1 23g (0. 12 2mmol) ^M, - 1 OttH^OOig 
ftTKISO. 1 4 4g(0. 5 3mmo I ) £*0;LT3 OttHgjfcSth Jfcl\T0 
tTC1 O^SJ55$-B-/Co &8X3\>U2 0 m I **P^.T^{H#I*^L 

0 fc. ^<P&fc£*fc<fctf U «KT^'>«>AlcJ:yteja» % Jiff 

&®Ltc. mfeZi/V fiVJW h??7 4 - (m& ; ^*V> : 
= 1:1) THiJIU Sfl*I<b^T*S*Sfe;4^0. 1 9 5g£^fc (i»4 
8%). 



I R (f i I m) : 3 3 3 0 cm" ' (NH), 1 7 2 0 (CO) cm"' 

'H - NMR (90MHz, CDCh) 
<5 1. 34 (6H, s, CH 3 ), 1. 48 (9H, s, CH 3 ), 
1 . 5 2 (9H, s, CHs), 2. 5 5 (2H, s, 
-CHa-NH), 2. 65-3. 15 (4H, m, CH,), 
3. 64 (2H, s. S-CH 2 ), 3. 75 (6H, s, 



1 5 




2 0 
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Ome), 3. 79 (2H, s, S-CH 2 ), 4. 57 (2H, 
d, CH2-NH), 6. 5 3-7. 16 (1 1 H, m, P h) 

mm 5 

5 1-[4-£PP-5-(N, N' -y-ter t - ^ h + y*;^-^ 

VT-VJt^V) -2- (4-> h + *>^>*>^^) 7i-^75 
/] - 2- [2- (4-pt h + *>^>^U^) X*> 
( D R D 1 5 0) O^fiJt : 

(1) 2, 4 -v^PP-5-- VW<>V<<y<7T*sv K^fiJt ; 

1 0 fffiTs m®& 3mllC2, 4 - it <? P P£,t#& 0 . 9 5 5 g ^3dP^.T^ 
Lfc. ^(DjgjSlC. SH^gO. 9 8m I $1 0 lallCttltigTLfc. ;8T&* 

2191 U ^7KT3t^l^k^1 . 1 5g^ifc 0R$9 7%). 
I R (f i Im): 3 2 0 0 cm" 

1 5 1 H — N M R (DMSO-ds) : 

6 8. 10 (s, 1 H, Ph), 8. 50 (s, 1 H, Ph) 

(2) 2, 4-^op-5-zhP^>yzh'j;K5M; 

±tc (1 ) TiUAc 2 , 4-y^PP-5-zha^>^'^7y7 
E. M. G r i v s k y e>©^;i (mH§) ICft-pT^filtUfc 5 6%). 

2 0 I R (KB r) :2 2 4 0 cm"' 

'H-NMR (CDC I a) : 

<5 7. 8 0 (s. 1 H, P h), 8. 2 7 (s, 1 H, P h) 

(3) 1- [4-*PP-5 - (N, N' -y-tert b*'>J]JW-)\s 
^7-y;/^) - 2- (4-^+^>ym) 7ix;i,7£ 

25 /] - 2- [2- (4-> h+^^^v;^*) iw$y] X*> 
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¥£&nt lta~f 0EJfc£m ^fefttt^Tfc* 1-[4-*PP-5-(N, 
N ' -v- t e r t -^h+v*;P7K-;^7-vy^^;u) _ 2 - 
+ ->^>^5 t *) 7x~jU75/] - 2- [2 - (4-* h + v'Ov^*) 
5 X^U75y] X*>£#£. 



I R (f i I m) : 3 3 4 0 c rrT 1 (N H), 1 7 3 0 cm" 1 
' H-NMR (CDC U): 

<5 1. 48 (9H, s, CH 3 ), 1. 52 (9H, s, CH 3 ), 

2. 58 - 3. 1 6 (8H, m, CH 2 , N H 2), 3. 64 
(2H, s, CH 2 ), 3. 76 (6H, s, OCHa), 

3. 82 (2H, s, CH 2 ), 4. 63 (2H, s, CH 2 ), 
6. 69 -7. 27 (10 H, m, Ph) 



2- [2- *3-)V-2-*)VhZf \*-?3L-)\,75.J) 

H»2T'im#l3 0 0mg (4. 0 5X10- 4 mol) (C h U 7)VJt 
P#& 4. 0 5ml fc<fctf7xy-;H 3 2 /t I £ JD IC. >*>>UI/ 



1. 2 2ml £i&TU Ott 1 mmKI&Zltfc, J£jfo$£MJE^Jg 




NBoc 



MPM MPM 



H$£$I6 



2 0 
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UfciSjfclC. 7k 2 Om I ts;ifJH-; t)V 4 0ml *1X\Z.T-fcm*fa\&\stc 
*ZftK&£LTBm&&ttVl2- [2- (5-^7=5V**-;U-2-*. 

5 4 0ml, hU^PP^+Vt:^hU7x^U7^^7^>lx=r>A3 3 7. 
5mg (4. 0 5 X 1 0" 4 mo I ) Zm&> 3 R^g^Ufc. 
5 m I CM U jgffi C-1 8 y'J^^^A^PTh^?^- (i§aj& 
: 2 0mM □ A^&fogjfc/X* / -/U= 7 0/3 0) Z £IZ& V s 

mmfi&ommzntc. zommz** j -;u/v*^;u;uu7|x**>k (=50 

10 /5 0) ft3m I £Jfl]X., iS*m C - 1 8 y'JA^M7A^P7h^77<f- 
(iSajifc : >^y-;i//7K= 1 0/9 0, /*/-;i//*=9 5/5 <Dll||(Cjg 

bid vmmu. st*sfe2tie#i© 2 - [2- (5-^7_vypt^u-2-^ju* 

A*WM*fMfc [= M • 0. 5 (CH2COOH) 2-HzO] 2 0. 5m 
15 g (3. 56X10- S mol) £?#Jt. 

*{t*tt*»Jl*PT|^7-f- (MS: KC18F, MM: J**^ 
-iU/*/M=8 0/2 0/1 ) T$MffLfc£;:3» RfttO. 69±0. 
0 4 y h««>»*SPKai*ffll^SfeKi6C»LTiatt-C*oJt. 

*<t^%OT^^^^ HUCfclAT m/z = 5 0 0 (M + H) + ©tT-££ 

Mfi/x 

C, 2 9. 4 8; H, 3. 97; N, 12. 00 

(C,4H 23 N S 04R e Si) 
C, 2 9. 2 1; H, 4. 0 3; N, 12. 16 
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&tz* 2- [2- (5-#7-iSS *?-J\,-2-/.)l,1j7h73L-JU7$.S) 
X^7$y] it^ff 5A - 9 9m 

<*<h±fE<DUx9A££tt<D^&£ft£P7 h^77^f -i!8££m\ #&I$Pb1 
5 SrJt&UfctCS, x**^9A-9 9m tlfSligtttt 8 . 45h U-9Aft(;t 

A*S£ft <»: HIUgTfc * C <!: df^ift $ ft fe. 

*7A: TSK gel ODS 120T 4. 6mmX25cm 
10 : (2 OmM NaHiPO< aq. /THF = 95/5)/ 

EtOH=60/40 
5!Ej^ : 0. 5ml /m i n 
: 2 5 4 n m 

2 - [2- (4 -^7- vy^?-;u-2 h7x-;U75/) 
;U7$/] x^v^u-h **vu-9AHJ7;M-P6mig 

DRE2 9 5©t*VI/-^A#) (D^: 
£«S0IJ 3 Vn/tit^ 15 5mg (2. 0 9X10" 4 mol) lZbVy)l>* 
2 0 □ 2 . 0 9ml fc«ty7-V-^6 9M I ^DA/tjSjfclC, **>;Ul<* 
>m 0. 6 2 7ml £ij&TU O^C T 1 MEj&Sl+Jt. SJf5jS*»ff«« 

7jc 1 0ml iylfM-fJl/ 2 0ml £AD3.T7k^5:tttfj U 
^ES^bT^Sfe?6^2- [2- <4-^7=5V*7JU-2— >JU*7> 

25 CCML ^^y-;H0mL 1 ^TkSKfc^ h U 9 A©/^ 7 -JUjg 
58 9m I , >>J^PP^-+Vtr^h'J7x-;U7*7x7^>U-9A 17 4. 
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8mg(2. 10X10 : 4 mo I) £M?L. 2 4I^BjBaEUfc. C©JEJfcjft£tt 
2 m I |C;H$8 Ufc&l v^JU^M^vK 1 m I £JflJx.» ClODjSjg^jSffi C 
-18 *>'J*y;U*7A^P"7h^7-<- (5§aj;« : j^^y-^/TK/h'J 
7MPftSt=3 0/7 0/0. i)-e^»u^ **y-*-s>x^ux- 

5 5W?ll8l**fTlV tlfe2fcf8#!l<0 2 - [2- {A-ifT-VJWV-l-* 

7JM-PBtgy£ [= M-CFaCOOH] 105. 0mg(1. 7 1X1 0 -4 
m o I ) £?§7fco 

*<fc£tt*»i* P-7 h^77 -f - (M4K :KC18F, JlgS;§& : 
10 -JU/7jc/Bt8= 8 0/2 0/1 ) T^«rUfc«hC5. Rfi 0. 7 4±0. 

Wt^VKD^XXsO hJKCfcUT m/z = 5 0 0 (M+H) + <Dtr-^^tft 
38 U ^fiftJRX^^ h;KCfcOT9 3 0 cnrrMcl/x£A-K&— fifSdfC& 

1 s mm/% 

C, 2 7. 4 6; H, 3. 23; N, 11. 41 

(C,4H<»N 5 03F,ReS J ) 
C, 2 7. 4 5 ; H, 3. 1 3 ; N, 1 1. 43 
U±<DZtit. £f£Utz\/-0 A&Smt. **V\s=.VAU7£2- [2- 

2 0 (4-^7-y/W-2-MA7h7i^7$y) X3\>U7S/] X* 

>^-^1 : 1 (OHfiJctb^'foO^^t^T^^Ch^^r. 

2- [2- (4 - myy^f ^- 2 ->M7h7i-^7$y) 

x^;U75y ] x* >^*-)i>z&i$L=Fttz>T£*^ a - 9 9 mgg&H£# 

2 5 J±&U/t<!:C3, ^^A-9 9m 6. 55h l/z-^Aftli 

6. O#£ft£|^-<0#&|$p B ^Tfcofc. CW^, f^WA-9 9m tl 
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5 x**^£A-9 9mm$&&<£to.<Dmm (""T c - D R D 2 6 9) : 

$kmmi-Vntzit-&fy\ 2mg (I 6/zmo I) Srh'J^M-Pgt&O. 1 6 

10 <D8x6£l. 0N*3J:^0. 1 N<£NaOHi§&£fflUT*iBlU lOOmMjS 
K^hUSAHSfc (pH7. 0) (C;§j|?U 0. 3-0. 5 mg/m I (DMBt 

C<DS§jR2. 0 m I IdfctU 6 0 mC i /m I ©iSf^^f'J Agt h U ^ A 
iSjSO. 5mlfc«fctf1. Omg/m I ©X^l/VyJiVHftKZtMJ^A 
15 £o. 1 mg/m I <AJgft3S-*X£#t/j§?fcO. 5 m I £AQ*Ti!^U #J 1 
0 5W3O#«intMfc MT1 5#P.3j&fc#Ufc. *<D&. ig£J±#2 0mM 
JS^HJ^AjSjfc/TH F = 9 5/5T*§j§>R<i:X^y-;U^6 0/4 0C5 
#j£T;g£U Ctl^illS<!:LTHPLC^fflt\T^ilj«^S8tmiaLrc. * 

2 0 CW^jg^lcK^iimu, W«»««RI£U. ft100-1 50/iCi/ 
mllcSMftLTO. 2 2 Mm©^>^>7^;U^-T*jSiiL, H»J 1 
ftltf^^^A- 9 9m<h<z>^tisHis;g£i{Lfc. dWfBiS&OlSfcgli* > 
* y - JU/*/»B= 8 0/2 0/1 «£M$ME£ ITKC18 <Oi£/ilK£ ffl U 
STLCWUfc. x**5^A-9 9 mHiSHg^tttf) R f gl^O. 5, H 

2 5 PLC(Ccfc^J#I^HIi7. 64h Umit. 9 9XU±Tfcofc. 1 (C 
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&tt0!9 

T4*?-$A- 9 9 mmffi&SfrOmm ( 99m T c - D R D 1 1 2 ) : 
#J0. 5. HPLC|C«t^^B|fP B 1li8. 0*h tfcgtt, 9 9%JU±-e*ofc. 

mmm^ o 

10 T**f L VA-9 9mmm&'£i*<DmM ( 99m Tc-DRE 2 9 5) : 

5. H P LClcJ;3#&B#ia[i6. 7$h *6fifi, 9 9%JU±T£t>/t:„ &JH£ 

1 5 

£«J1 1 

Tf^ffA- 9 9 m^^^Pit ( 99m T c - D R D 1 0 7 ) : 

m^iS^itiaiSl^iSlUfe.^^^^A- 9 9 m^ia^f*:© R f ffili^O. 

2 0 4, H PLC|C«t*^B#^li1 3. 25K fctgfct 9 8 %J-lU:T&ofc. 

£GH*Tg 1 IC^f. 

HJ6091 2 

X**^ A- 9 9 mmmm-SftOmm ( 99m T c-DRD1 5 0): 

2 5 nmm5-cnt>titcit£Writmi\ mmm8tmm\zLx : r^^OA-9 9 

mJIft&*t£tt§lii¥&£i!IU£.x**^A- 9 9 mii^(DR f fitted 0. 
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5. HPLClCcfcSftWEISI 4. 75h &m*s 9 9%&±T£o£. £31 
ZftitTm 1 (C^f o 

* 1 



5 





Rffit 










»»»T c - 
DRD2 6 9 


0.5 


99.5 


99.5 


7.6 


""T c - 
DRC 1 1 2 


0.5 


99.5 


98.9 


8.0 


99 "T c - 
DRE2 9 5 


0.5 


99.3 


98.4 


6.7 


""Tc- 
DRC 1 0 7 


0.4 


98.1 


99.4 


13.2 


"■Tc- 
DRD 1 5 0 


0.5 


99.0 


98.6 


14.7 



u&m 1 

1 5 3 0 0 n I -TO^«)^^>>/^Utf^-;UT^«:ifeLAcS D^at^y K8 
A— 9 9 mflSMg^ftlCOOTliS 2 IC, H«S0!I 9 T^fcPl^ftlCOUTlia 

ft . . 
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m 2 99m T c — DRD 2 6 9 (DWM^i %Dose/g 





& 77 


O 77 


«J U57 


1 2. i)yj 




1 . 7 2 


1 . 6 2 


1 32 
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AB Radioactive diagnostic drugs comprise 99mTc metal complexes and exhibit 
high accumulation level for the heart to be excellent in heart imaging. 
The drugs contain as the active ingredients novel aralkylguanidine compds . 
represented by formula [I; wherein Rl, R2, R3 , R4 , R5, R6, R7 and R8 are 
each hydrogen or lower alkyl; R9 and R10 are each hydrogen or 
aryl -substituted lower alkyl which may be further substituted; X is 
hydrogen, halogeno, lower alkyl, lower alkoxy, hydroxyl, or amino; and Y 
is a substituent represented by formula: (CH2) nNHC ( :NR11) NHR12 (wherein 
Rll and R12 are each hydrogen, lower alkyloxycarbonyl or aryl -substituted 
lower alkyloxycarbonyl) ; and n is an integer of 1 to 3] and radioactive 
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metal complexes composed of the compds . and radioactive metals, in 
particular 99Tc, 186Re, or 188Re. These drugs are useful as radioimaging 
diagnostic agents for imaging disease sites of heart or tumor or as 
radiotherapeutic agents.. Thus, 12 mg 1- [3- (N,N' -di-tert- 

butoxycarbonylguanidinomethyl) -2- (4 -methoxybenzylthio) phenylamino] -2- [2- (4- 
methoxybenzylthio) ethylamino] ethane (prepn. given) was dissolved in 0.16 
mL CF3C02H, treated with 5.1 .mu.L anisole and 48 .mu.L MeS03H, and 
stirred at room temp, for .apprx.l h. After distg. off CF3C02H in vacuo, 
the residue was treated with 5 mL H20 and washed with 10 mL Et20, and the 
water layer was evapd. in vacuo. The resulting residue was neutralized 
with 1.0 N and 0.1 N aq. NaOH, dissolved in 100 mM sodium phosphate buffer 
(pH 7.0) to give an aq. ligand soln. of 0.3-0.5 mg/mL concn. To the soln. 
was added a soln. of sodium pertechnetate (60 mCi/mL, 0.5 mL) and a soln. 
(0.5 mL) contg. disodium ethylenediaminetetraacetate (1.0 mg/mL) and SnC12 
(0.1 mg /mL) for each 2.0 mL of the ligand soln., heated at 105. degree, 
for 30 min, cooled at room temp, for 15 min, and purified by HPLC to give 
1- [3- (guanidinomethyl) -2 -mercaptophenylarnino] -2- (2- 

mercaptoethyl amino) ethane -9 9Tc complex (1:1) (II) (99.5% purity). In an 
in vivo distribution study, II exhibited high level of accumulation and 
retention in heart in rat compared to other organs. 
IT 285558-64-7P, 3 - (2 -Chloroacetamido) -2 - (4 - 

methoxybenzylthio) benzonitrile 285558-65-8P 

RL: RCT (Reactant) ; SPN (Synthetic preparation) ; PREP (Preparation); RACT 
(Reactant or reagent) 

(prepn. of aralkylguanidine-metal complexes as radioimaging agents for 
heart or tumor or as radiotherapeutics) 
RN 285558-64-7 CAPLUS 

CN Acetamide, 2-chloro-N- [3-cyano-2- [ [ (4 -met hoxyphenyl) methyl] thio] phenyl] - 
(9CI) (CA INDEX NAME) 



C1CH2-C-NH 




RN 285558-65-8 CAPLUS 

CN Acetamide, N- [3-cyano-2- [ [ (4 -met hoxyphenyl) methyl] thio] phenyl] -2- [ [2- [ [ (4- 
met hoxyphenyl) methyl] thio] ethyl] amino] - (9CI) (CA INDEX NAME) 
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